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(54) EXTERNAL STORAGE SUBSYSTEM 
(57)Abstract: 

PURPOSE: To obtain an external storage subsystem in which an 
endurance against a fault can be satisfactory, and a cache function 
whose reliability is high can be realized. 

CONSTITUTION: A disk controller 2 interposed between a central 
processing unit 1 and a magnetic disk device 3 is equipped with plural 
isolated cache units 80 and 81, and nonvolatile memory units 90 and 
91. Plural channel units 60 and 61 which control the transfer of data 
with the central processing unit side, and plural control units 70 and 
71 which control the transfer of the data with the magnetic disk 
device 3 side, are independently connected through data buses 60A, 
60B, 61 A, 61 B, 70A, and 70B, and access lines 80a-80d, 81a-81d, 
90a-90d, and 91a-91d to the plural cache units 80 and 81, and the 
nonvolatile units 90 and 91. 
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$ • 0A~7 1 B. 3e>«ttt7*-te*i$8 0 a- 
80d. 7i'-fe^8 1a~8 1d. 7^MS90a 
-9 Od, 7*-tz*i|§l9 1 a-9 1 d £/M,T8i3CCtT 
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8 

[003 8] «&©* + 9 J/ a -ai,h80, 

8 i tiiwi^* y • 3- 9 h 9 o . 91 ©i^-rn 

*St, £>&t,>B, K&©-? 1 -* • AX6 0A-7 1 B. 
3 6(Ctt7f-fe^8 0a-8 0d. 7^t^i8 1 a 
~8 1d, 7*-feXig{9 0 a~9 0d. 7*-feX!S9 1 
a-9 1 d&£©l>rft*(CptS*i&£l,-C*>. * + 9 

5/»«iiB*itj*r*c4*ii?ittiJa:»). etWfcstrsff 

[0039] 

WV^isXT-wmf&O-mTrstzfv 9 *H-C&S„ 

[0040] c<Dmmm2<Dm&M*> m&o* * 9 •> 

a-ai»h8 0, 8 lte^ooRfifc^y • 3-9 f- 

9 0, 9 1©&*#. **l-etl. «R©t*-* -.r<a8 
OA, 7*-* • ^8 OBtectO'f'-^ • A*8 1 A, 
7*-* • ;-«X8 1 BteJ:^-* • ^X9 0 A. 7 s -* 
•^9 0B, f-$-^9 1A, 7 s -* -^gi 
B£{g;S., cn?.(D§f-5! • AX(C^LT t ? + 
-a-9hB0, 6 H3<tO*3> i-o-jl/ • a-9 h 7 

20 0, 7 1#. 7#-fe*$i6 0a~6 0d. T*^^i^6 
la-7i'MS6 1d, 7^-b^i^7 0 a~7*-fe* 
S70d. 7**^^7 1 a-7^i2^7 1 dZftb 

[0041] c©i#£&cfc. mmmmm 1 tmmo^m 

[0042] 

[^6&#i3 ] H6B. ^mm<D^bici&(Dmmmv$}6 

30 [0 04 3 ] C©jtSS#|3©i#£(t«. 2*©*ffl7 :: - 
* • ^'X2 0 0 A*5j:i>2 OOB^iSWfcfeCT^S. 
-€-tr, ^©^^CC^tL/T. • 3.--, h 6 0 

«. 7*42X^60 e, 7i''fe^i6 0f^Ltg^ 
<*ft. ^ + -3.- 9 H6 1«. 7*-feX«6 1 e. 
7i>*XB6 1 f ZftUXmmZti, =J>Hu-;l/-3 
-9 H7 0B7*-feX^7 0e, 7*-bX^7 0 f 

brS^sn, 3.-9 hi i«. 7*-fe 

X,^7 1 e, 7*-feX|g7 1 f ZftLXm&Ztl. 4 s t 
9i/a • 3—9 h 8 0B> 7^-fe^i^8 0e, 7*-bX 
40 ^8 0 f ZftbXmtitZtl, + + 9'>* • 3-9 h 8 1 
«. 1 e, 7ftXg8 1 f 5r^brg^ 

3*1. ^S^*y • 3- 9 h 9 0«. 7^-b^i^9 0 

e. 7?-feXigi9o f ^/lurSMsn. qFa^^-ty 

- 3.^9 h 9 1 B, 7^-feX^9 1 e. 7?i2Zm9 1 

[0044] C©lg^K:4>. fri2§nist»i<»:p«©5as 

[0 04 5 ] 

so [^86^4 ] @7B. *3mo>zbK.fo<Dmmmxh*> 



9 

[0 04 6] COHJSmoDii&KW, Ztl^MK m 
lfcjl©* + vis* • 3.x. v M>6&-2>*1> • 3.3. 
-j hP8 0 0, ?S/» • a^-, hps 0 1 i> 

waHtWH©**^*!; • tztts^m&s 

*y • a^ y hf¥9 0 0. T-n&J*V • hft9 
0 1 + • 3.3. v 0 0 . 8 0 1*$ 

JcCXWft-*'* 'J • a; » hffif 9 0 0 , 9 0 lit. P# 
{4(C, T'-* • AX6 0g~6 0 j , f 1 -* • ax 6 1 
g~6 1 j , r-^r • AX 7 0 g~7 0 j , x- £ ■ A 
X7 1 g~7 1 j */H/t\ ?**>V • 3L3.-J Y 6 0. 

• 3.3.-J Y 6 lfcitfrohn-;!/ • h 
7 0, 3>ha-;U-a^i, h7 ltCg^Jti-SJr^K: 
flfj&bfc &©-?*&„ 

[0047] C ©«£{£&. HfflBSH^ilHI^©^* 

[0 048] ei_k#»»£K: J: r>Tft J tifclHIl* Hfll 

RSSStiS &©•?#£<> *©RB%jM»l,ftt>«H'C 
«<fS0S?I»t*4 C *"Ctft(,». 
[0 04 9] 

[0 05 0] *»M©i«SIBtt*y5/^'?-A«:«ktitt. 
|BI«KffJ32li^a*$tf^g|5|Blf.^7'^X7 i A(C*J^-Ca 

ft*A.ai,h, &J:U'Bfiij|$£tt£S©<Bf©;g$E 

ge-oT. ^x*fl|©ggtc:fot* 

[ o o 5 i ] *ut. *mw<mmmy7i'X7'Mc & 

tltf. ■ 33-y Y *i <fc £>*St£* + V is * ■ 3 

[0ffi©ffi^ftSiaj] 

[H i ] *«M©-jwfcwt?*4jWHati"y-^j'^f'A 

hXra=i>hn-;i/- h itHRfl©**?*^* • 

^^©^■fflhRo-wsw-nttwiarfts. 

[0 3 ] a;, ho-jl/ • 33 v 

hi. ttrA'a-^, Xte^FJf&^y ■ 33 

Xr-£x©£&£||;&6-f &fi£©-f--£ • AX7*Dh3 
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[04] f""* •-H*©tt»*J§5£-r4f s -* • Ax-t 

[05] *»W©fflj©||J|ff|r**«-»E1t*^i'Xf 

A©#jjX©-fll£^-f ? i'ElT'S.S, 
[06] *»9i©3 6K:ffi©jt*We**J1-8BEtt-!»-^ 

S/Xf-A©1M©— tajfcTKTT'n * *@-C$>S. 
[0 7 ] *»W©3 6Kffi!©iafcWr*SW»IE*y-^ 

i'Xf-i,©^©— fflZTnfs'O v vmvbZ. 
[«W©«W] 
10 1 cfifeMgg (CPU) (±ffiKB> 

2 *tt9PSB (fta&tttiOT&C ) 

3 ?8Svr-fXi'gg (@lBftett&S> 

4 

5 3> ho-;U- ^>^-7i-X 

6 0 ^ + *;l< • ax, h 
60a~60d 7^Mi 
60 e, 6 0 f 7£-feX|§! 

6 0g~60j 7*— £ • AX (^4©T#-lrXjf!ifg) 
60A, 60B r-£ • AX <H 1 ©7 ^HzXigSg) 
20 6 1 ^+*Jl> • h 
6 1a~61d Tf-bZU 
6 1 e, 6 1 f 7?-tzXj£{ 

6 1g~61h • AX (H4©T4'H2XgSS) 
61A. 61B f-f -/U (SlOTi'Wilg) 

7 0 3> ha-;l< • ar.? h 
70a^70d 72-feXjgl 
70 e. 7 0 f 7 2-feXH 

7 0g~70j 7*-* • ax dff4©7*-teXig?g) 
• 7 OA, 7 0B 7^-3* • AX (®l©T^-bXgSg) 
30 7 1 n> ha-;b • h 
7 1 a-7 1 d ri'-bX^ 
7 1 e, 7 1 f Ti'-feX^ 

7 1g~71j • AX (®4©7^i2X^) 
71A.71B ■ AX (Hl©7^-feX^SS) 

8 0 *tjV>-ai 7 K + t ?fa«|) 
80a~80d Ti'HzX^ 

80 e. 8 0 f 7^-feXi^ 
80A. 80B f-tt ■ (S&2©7£-feX;gg&) 
8 1 • 3.3. 9 h (**9 3/»aMf) 

40 8 1 a~81d 7^-feXifg 
8 1 e. 8 1 f 7^-feXH 

8 1 A. 8 IB r-* • /<X (H2©7*-feXigS8) 
90 ^}fl6>*y • ai, h ,i/ a i|) 
90a~90d 7^-feX^ 

90 e. 90 f 7^-teXit 

9 OA. 9 0B ■ AX (^2©7i'-feXig3S) 
9 1 W^t'J -ai-;[- ( + + 7S/ A flm) 

9 1a-91d 7^-feXi^ 
9 1 e, 9 1 f 7^-bXlg 
so 9 1 A. 9 IB r-# • ax (»2©7^-bXiggS) 
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* 12 
110. Ill ? + *)l$m-?'V-bv? **i&88) 

120. 121 3>hn-jb. a;, M&KBT'a-fe? 80 0.80 1 * + jLi ? hf¥ 

t*" 90 0. 90 1 *»£;<*l> • a- * hS¥ 

20 0A. 200B ftjir-f • X* (!&3©7*-tz* 



CPU 



110 



f- + * rt> 



60 



60A 

J_ 



mi) 
1 



91 

-h 



80a 



80b- 



f- + * ^ 



60B 
61 

( 61A 

_L_ 



111 



61B 

81a H 

81 



80c- 



81b 







'J 


• -3- — y H 







91a- 



91b- 



80d 



90a 



-81c 



81d 



• 3- — y h 



91c- 



-SOb 



-Sid 



120 



70A 

J 



70 



T 

70B 
71A 

J 



3 > hn-A 
• 3. r. y \- 



-90c 



90d 



3 > h n — ;|/ 



71 B 



90 



DKU 



7t 
121 



1 : 4>&$!lggE (CPU) 

2 : -r-fX-^japgg 

3 :W.%.-ri7s'>$ffi. (DKU) 



4 : ^t*^ • -<>^-7i-X 

5 : 3> her-* • . >^_ 7x _ x 



[03] 



| (co^and| address |word-coun t | chk-code. | data,J| ] [pATlj | |chk-cop^| 
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[H2] 

2 





3 




> 


+ 






a 




1 








• 










h 


y 




b 



- SEL<0-1> 

- DTOUT/*DT I N 

- CMD/*DT 

- RST<0-1 > 

- S YNCOUT<A : B> 

" SYNC f N<A : B> 

- HWCHK<0- 1 > 

- AL I VE < 0 - 1 > 

- DATA_BUS<0-3. 0~9> 





m 










-y 






X 'J 




• 






b 


h 


N 

N 




X 





[H4] 

0 4 



DUOUT/*DTIN 


CMD/+DT 


^ X - K 


1 


1 




1 


0 




0 


1 




0 


0 
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CPU 



111 



M 5 



60 

J. 



80 

-4- 



+ * is ji 



91 



• 3.— y h 



80A H 
60a 

i 



60d 



I 

60c 



-c * /I/ 



%a 

^ L_ 



6ld 



81A 



61c 



• J. — -y h 



-80B 91 A- 



60b 



70d 



J2l 



- 81B 90A~ 



+■ + -y v jl 
• — -y h 



-1- 

31 



TDb 



71b 



~90B 



91B 



120 

-4 



70a 



70 



• a - 7 f* 



71a 

_i_ 



\ 



71 d 



71 

-4- 



a y V n - jl 



90 



DKU 



121 



WM¥5- 1 58 79 7 



[H6] 



6 



CPU 



4 



110 



200AnT jX 



60e 



60 

i 



80e 200 B 80 

_1 



91f 



+ f -y > j. 



80T 



1 

60f 



61 

1 61* 

h i 



9!e 



70e 

_j 



611 



51 



— r~ 
701 



811 



B1e 8! 



90e 



111 



* 




*> 










h 



90f 



90 



.91 



120 



70 



3 > h 


— u 

n - ;U 
- 7 F 






p - ;U 

— v- 1 



5 

_L 



DKU 



71 



121 



(11) 



f*H¥5- 1 58 79 7 



[07] 




